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1 . (Currently Amended) A method of designing an integrated circuit having latches, 
said method comprising: 

preparing a logical design of logic devices and latches; and 
creating a physical design by positioning said logic devices and said latches 
within said integrated circuit based on said logical design, 

wherein said creating of said physical design further comprises: 

eliminating redundant latches, wherein redundant latches comprise latches 
which do not transition during the same clock cycleiand, d o - not relate to the same logical 
function, aro in the same olock domain, and are within a givon phyoioal proximity of each 



adding selecting logic to make outputs corresponding to eliminatf-H 
redundant latches mutually exclusive to out p uts corresp on ding to rema?nin f 1«tehe« 

2. (Original) The method in claim 1 , further comprising determining whether latches 
transition during the same clock cycle by ninning a simulation of an initial physical 
design and recording the latches that transition during each clock cycle. 

3. (Original) The method in claim 2, wherein said process of determining whether 
latches transition during the same clock cycle further comprises determining whether an 
adequate timing slack exists between transitions of latches that do not transition during 
the same clock cycle. 

4. (Original) The method in claim 1 , wherein said process of eliminating redundant 
latches comprises replacing at least two redundant latches with a single latch. 

5. (Original) The method in claim 1, wherein said process of eliminating redundant 
latches produces a revised physical design, and said process further comprises testing 
said revised physical design to determine whether said revised physical design performs 
as expected. 
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6. (Original) The method in claim I, further comprising detennining whether said 
latches relate to the same logical function by recording which latches are associated with 
each logical function in said logical design. 

7. (Original) The method in claim 1 , further comprising detennining whether said 
latches are in the same clock domain by recording which latches are associated with each 
clock domain in said logical design. 



8. (Currently Amended) A method of designing an integrated circuit having latches, 
said method comprising: 

preparing a logical design of logic devices and latches; 

creating an initial physical design by positioning said logic devices and said 
latches within said integrated circuit based on said logical design; 

preparing a database of transition times for said latches by running a simulation of 
an initial physical design and recording the clock cycle in which each latch transitions; 

altering said initial physical design to eliminate redundant latches which do not 
transition during the same clock cycl e: and 

adding selecting logic to make outputs correspondin g to elimina ted redundant. 
latches mutually exclusive to output s corresponding to remaining latches . 

9. (Original) The method in claim 8, wherein said altering of said initial physical 
design further considers whether latches relate to the same logical function, whether 
latches are in the same clock domain, and whether latches are within a given physical 
proximity of each other. 

10. (Original) The method in claim 8, wherein said altering of said initial physical 
design further considers whether an adequate timing slack exists between transitions of 
latches that do not transition during the same clock cycle. 
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11. (Original) The method in claim 8, wherein said altering of said initial physical 
design to eliminate redundant latches comprises replacing at least two redundant latches 
with a single latch. 

12. (Original) The method in claim 8, wherein said altering of said initial physical 
design to eliminate redundant latches produces a revised physical design, and said 
process further comprises testing said revised physical design to determine whether said 
revi sed physical design performs as expected. 

13. (Original) The method in claim 8, further comprising determining whether said 
latches relate to the same logical function by recording, in said database, which latches 
are associated with each logical function in said logical design. 

14. (Currently Amended) The - method in claim 8, further comprising A method of 
designing an integrated circuit hav in g lat ch es, s aid method cnmp rigin r 

preparing a logical design of In fo devices and latr.fipg; 

creating an initial physical desitm h y positioning said logic devices anH ™M 
latches within said integrated circuit hm ad on said looical Hrei> ; 

preparing a database of transition times for said latches bv running a simulation of 
an initial physical design and recording the c lock cvclft in which each lat^h transitions; 

altering said initial physical des i gn t o e hminate redundant latches which rfn not 
transition during the same clock cycle: and 

adding selection logic connected to said latches, wherein said selection logic locks 
a non-active output to a known logical state when another output is active. 

15. (Original) A method of designing an integrated circuit having latches, said 
method comprising: 

preparing a logical design of logic devices and latches; 

creating an initial physical design by positioning said logic devices and said 
latches within said integrated circuit based on said logical design; 
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preparing a database of transition times for said latches by running a simulation of 
an initial physical design and recording the clock cycle in which each latch transitions; 



altering said initial physical design to eliminate redundant latches which do not 
transition during the same clock cycle, do not relate to the same logical function, are in 
the same clock domain, and are within a given physical proximity of each other: and 

adding selecting lopic to make outputs corresnonH i ng to eliminated redundant 
laches mutually exclusive to outputs cn rresnondinp tn remaining ]**>h»* 

1 6. (Original) The method in claim 15, wherein said altering of said initial physical 
design further considers whether an adequate timing slack exists between transitions of 
latches that do not transition during the same clock cycle. 

17. (Original) The method in claim 15, wherein said altering of said initial physical 
design to etiminate redundant latches comprises replacing at least two redundant latches 
with a single latch. 

18. (Original) The method in claim 15, wherein said altering of said initial physical 
design to eliminate redundant latches produces a revised physical design, and said 
process further comprises testing said revised physical design to determine whether said 
revised physical design performs as expected. 

19. (Original) The method in claim 1 5, further comprising detemunlng whether said 
latches relate to the same logical function by recording, in said database, which latches 
are associated with each logical function in said logical design. 

20. (Original) The method in claim 1 5, further comprising determining whether said 
latches are in the same clock domain by recording, in said database, which latches 
associated with each clock domain in said logical design. 
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21. (Currently Amended) A method of designing an integrated circuit having latches, 
said method comprising: 

preparing a logical design of logic devices and latches; 

creating an initial physical design by positioning said logic devices and said 
latches within said integrated circuit based on said logical design; 

preparing a database of transition times for said latches by running a simulation of 
an initial physical design and recording the clock cycle in which each latch transitions; 

determining whether said latches relate to the same logical function by recording, 
in said database, which latches are associated with each logical function in said logical 
design; 

determining whether said latches are in the same clock domain by recording, in 
said database, which latches are associated with each clock domain in said logical design; 

uuu 

altering said initial physical design to eliminate redundant latches which do not 
transition during the same clock cycle, do not relate to the same logical function, are in 
the same clock domain, and are within a given physical proximity of each other, wherein 
said process of altering said initial physical design to eliminate redundant latches 
produces a revised physical design, and said process further comprises testing said 
revised physical design to determine whether said revised physical design performs as 
expecte d; and 

adding selecting logic to make outputs corr esponding to glfflan ated r^imH^nt 
latches mutually exclusive to outputs corr esponding to remaining latches . 

22. (Original) The method in claim 2 1 , wherein said altering of said initial physical 
design further considers whether an adequate timing slack exists between transitions of 
latches that do not transition during the same clock cycle. 

23 . (Original) The method in claim 2 1 , wherein said altering of said initial physical 
design to eliirunate redundant latches comprises replacing at least two redundant latches 
with a single latch. 
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24. (Cuirently Amended) A method of designing an integrated circuit having latches, 
said method comprising: 

preparing a logical design of logic devices and latches; 

creating an initial physical design by positioning said logic devices and said 
latches within said integrated circuit based on said logical design; 

eliminating redundant latches from said initial physical design to create a revised 
physical design; and 

adding selection logic connected to said latches in said revised physical design, 
wherein said selection logic includes outputs equal in number to the number of latches in 
said initial physical design and said selection logic locks a non-active output to a known 
logical state when a corresponding output is active. 

25. (Original) The method in claim 24, wherein said adding of said selection logic 
comprises adding inverters and logical AND devices connected to said latches to make 
said outputs mutually exclusive. 

26. (Original) The method in claim 24, wherein said adding of said selection logic 
permits one control signal to control a series of outputs similarly. 

27. (Original) The method in claim 24, wherein redundant latches comprise latches 
which do not transition during the same clock cycle, do not relate to the same logical 
function, are in the same clock domain, and are within a given physical proximity of each 
other; 

28. (Original) The method in claim 27, further comprising determining whether 
latches transition during the same clock cycle by running a simulation of an initial 
physical design and recording the latches that transition during each clock cycle. 

29. (Original) The method in claim 28, wherein said process of determining whether 
latches transition during the same clock cycle further comprises determining whether an 
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adequate timing slack exists between transitions of latches that do not transition during 
the same clock cycle. 

30. (Original) The method in claim 24, wherein said process of eliminating redundant 
latches comprises replacing at least two redundant latches with a single latch. 

3 1 . (Original) The method in claim 24, further comprising testing said revised 
physical design to determine whether said revised physical design performs as expected. 

32. (Original) The method in claim 27, further comprising determining whether said 
latches relate to the same logical function by recording which latches are associated with 
each logical function in said logical design. 

33. (Original) The method in claim 27, further comprising determining whether said 
latches are in the same clock domain by recording which latches are associated with each 
clock domain in said logical design. 

34. (Currently Amended) A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to perform a method of 
designing an integrated circuit having latches, said method comprising: 

preparing a logical design of logic devices and latches; 

creating an initial physical design by positioning said logic devices and said 
latches within said integrated circuit based on said logical design; 

preparing a database of transition times for said latches by running a simulation of 
an initial physical design and recording the clock cycle in which each latch transitions; 

VBJXX 

altering said initial physical design to eliminate redundant latches which do not 
transition during the same clock cycl e; and 

ad ding selecting logic to make outputs corre s ponding to eliminated redundant 
latches mutually reclusive to outnuts corre.^nnHijig to remai^y l*t,-h~ 



8 

PAGE 8/15 * RCVD AT 1 1/22/20O5 2:53:49 PM [Eastern Standard Time] * SVItUSPTO-EFXRF-6/28 * DNIS:2738300 * CSID:4105731124 * DURATION (mm-ss):0WI2 



11/22/2085 03:52 4105731124 GIBB IPLAW PAGE 

10/604,279 

35. (Original) The program storage device in claim 34, wherein said altering of said 
initial physical design further considers whether latches relate to the same logical 
function, whether latches are in the same clock domain, and whether latches are within a 
given physical proximity of each other. 

36. (Original) The program storage device in claim 34, wherein said altering of said 
initial physical design further considers whether an adequate timing slack exists between 
transitions of latches that do not transition during the same clock cycle. 

37. (Original) The program storage device in claim 34, wherein said altering of said 
initial physical design to eliminate redundant latches comprises replacing at least two 
redundant latches with a single latch, 

38. (Original) The program storage device in claim 34, wherein said altering of said 
initial physical design to eliminate redundant latches produces a revised physical design, 
and said process further comprises testing said revised physical design to determine 
whether said revised physical design performs as expected. 

39. (Original) The program storage device in claim 34, wherein said method further 
comprises detennining whether said latches relate to the same logical function by 
recording, in said database, which latches are associated with each logical function in 
said logical design. 

40. (Original) The program storage device in claim 34, wherein said method further 
comprises determining whether said latches are in the same clock domain by recording, 
in said database, which latches are associated with each clock domain in said logical 
design. 
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